Targeting of nucleoprotein to chemokine receptors by DNA vaccination results in increased CD8(+)-mediated cross protection against influenza.
Vaccination is at present the most efficient way of preventing influenza infections. Currently used inactivated influenza vaccines can induce virus-neutralizing antibodies that are protective against a particular influenza strain, but hamper the induction of cross-protective T-cell responses to later infections. Thus, influenza vaccines need to be updated annually in order to confer protection against circulating influenza strains. This study aims at developing an efficient vaccine that can induce broader protection against influenza. For this purpose, we have used the highly conserved nucleoprotein (NP) from an influenza A virus subtype H7N7 strain, and inserted it into a vaccine format that targets an antigen directly to relevant antigen presenting cells (APCs). The vaccine format consists of bivalent antigenic and targeting units, linked via an Ig-based dimerization unit. In this study, NP was linked to MIP-1α, a chemokine that targets the linked antigen to chemokine receptors 1, 3 and 5 expressed on various APCs. The vaccine protein was indirectly delivered by DNA. Mice were vaccinated intradermally with plasmids, in combination with electroporation to enhance cellular uptake of DNA. We found that a single DNA vaccination was sufficient for induction of both antibody and T cell responses in BALB/c mice. Targeting of nucleoprotein to chemokine receptors enhanced T cell responses but not antibody responses. Moreover, a single dose of MIP1α-NP conferred protection in BALB/c mice against a lethal challenge with an H1N1 influenza virus. The observed cross-protection was mediated by CD8(+) T cells.